PRODUCT AFFECTED 

06-S 


DESCRIPTION OF CHARGE 


CBERHE1N aECTTWHrCS, INC. 
ENGINEERING CHARGE ORDER 


ECO NO. 

4<?2L 


DRAWINGS AFFECTED _ , 

SCfrfmriC U?T* 2. 


O<-0. 


««■ 





irocror 


I /Vt u>; 



l *JtTH 


^SCN FOR CHARGE 

TO eunttttrr Motse +**» t*NTAou*<r rne 
/f/r £*T€*i*AL t.ow volt? f*<r rou*<i«r. 

* CV •wfrVP’ ^ ™ 


EFFECTIVIT 1 


MTt 

g] future Mwoucnm only 

Q RETROFIT UNTTS m PRODUCTION AND INVENTORY 

rr/cHCL* 

iyi/«. 

Q RETROFIT UNITS IN FIELD 

□ DRAWING CONNECTION ONLY; HARDWARE NOT AFFECTED 

PD gfneoF»r ^ aw«tp w 

APPROVED"BY 

DATE 

/V«A a 

• 

V 


i 




OBERHElH ELECTRONICS. INC. 


ECO NO. 



4*3 


0RAWINGS AFFECTEO 




/ 6 < 9 < 2 - j»srr <0of2 


SCRIPT ICH OF CHANGE 


rOsrr/o^J op- f *' **-*2'** <w 


050/ *-£5?Ol 
" ”£530/ «■ V 30 \ ' 

# * 2)40 1 


p/-o ^ 02^" U»>f C34 

* 

£23 c-oaw^^^c ^5* af ^U^i<i k* C3 

/,-ci^ -^o ioo*\ a -Va o-C u?> 

f5.3"i -V« -fS?K 195 <**w«*-c 44-<y p,/n 2. < 4 . V *f 

^A* 6 £ 231 (r&H*) 7? 2 5- /„ f 3 

A^b £2G> 4’>* -/o p/^4 of U«££ 

CKAusc ff*'+ (a-V^V <twWv} 0^3 4*0 ^Jai / 


AS0JfcFOR CHANGE 


/O Stfc+drC. *^3 ioqri fc y<?s\ . 


FECTIVJTY 


2 FUTURE PRODUCTION OM.T 
] RETROFIT UNITS IN PRODUCTION AND INVENTORY 
] RETROFIT UNITS IN FIELD 


\JF 

^DRA 


DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 







08ERHEIM ELECTRONICS , INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 

+ 04 - 


ROOtCT AFFECTED 

OB-8 


ORAVINGS AFFECTED v 

OB- 9 POT. Board It2 1681 A C 


ESCRJPTION OF GTANGE 

Hedvce. outpoT of S*6v Supply 


78L05 


w U4 


*5.6 v (♦ loo mV) 


9lOSL\ 


7« I c *t. 


•— R2l» was loo J 2 , bc<«*t. 75/2 


EASON FOR CHANGE 

Ut'coc K«. ochvt rwtjc <»F ft* FVonh panel pofs 


.FFECTIVITY 

RiTURE PRODUCTION ONLY 

Q RETROFIT UNITS IN PRQOUCnON Hi 0 INVENTORY 
□ RETROFIT UNITS IN FIELD 

Q DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 


Peitfc MUNSON 

a/io/e 

rt m-rt" 




Irrv pr ove. PeMpcr cj ihab'il'ihy cmd frcutincj o F VC 02. fiJFev c»w- maclula hov\ 


•IFFECTIVITY 

Q FUTURE PRODUCTION ONLY 

(^RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ _ 


WRITTEN BY 

MICHEL DOiDIC 

“APPROVED BY 



DATE 


: 1/12/8 


DATE 


m IM a*2- 











*. t-s-8£ - 

OBERHEIN ELECTRONICS f INC. 

ENGINEERING CHANGE ORDER 

ORAWJNGS AFFECTED 

06 -a VOtC£ BOARD 

ESCRIPTION OF CHANGE 

Add a rOftof betuseeirs ”5v and pm £ of ^3} $• '•• v " rr 

A fcofh«/4rC 'fviSio* A -4 o« p*Ucr‘tor bt Invalid and o(f±*F 

sailbrah^ oF kkt Krvirt ccaI*^ levf *ovF b« p*rF©r**»*J, 


ADDED 



RODUCT AFFECTED 
OB- 0 



!EASON for change 

TUe. acaitr^JioH ro\jhn« oF Hit Mr«U« center hf*!' to*i correct" 
Hie TL0 2 , r For p«uhv* or *v«oja/»v« offitF . 


IFFECTIVITY 

WRITTEN BY 

- mr 

Q FUTURE PRODUCTION ONLY 

^RETROFIT UNITS IN PRODUCTION AND INVENTORY 

MICHEL DOiDIC 

a/12/01 


Q DRAWING CORRECTION ONLY; HAROWARE NOT AFFECTED 

□ - 






C8ERHE1M ELECTRCMICS. INC. 


ECO NO. 



SCttfcfOR CHANGE 


TO REDUCE ROUER-OOUW GLITTLH AT OUTPUT'S 


ECTIVITY - 

j FUTURE PRODUCTION ONLY 

j RETROFIT UNITS IN PRODUCTION AND INVENTORY 
RETROFIT UNITS IN FIElO 

•DRAWING CORRECTION ONLY; HAROWARE NOT AFFECTED 


WRITTEN BY 

"Af>TOVEir BY 


date” 

u-nr-ax 

DATE 

17 . -' 82 . 





\OOJr' 
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REASON FOR CHANGE 

Cfi keSlStCW f\ KOCLZSQA do*,<Pi y 

v\$rc*<TtON ti.ecorit’L hie scnt r# 


- ^ 

uH£A/ Z 3 &£&V£NC£/< IS ccwV£*C TSjy 

me A/orcz &e/ve<<r^ ro < • 


EFFECTIVITY 

Q FUTURE PRODUCTION ONLY 
□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 
Q RETROFIT UNITS IN FIELD 

Q DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

[y^l dlTKOFlT KEV. Z?" ^ _ 


WRITTEN BY 



APPROVED W 



-oaTE 

l£_ >*/*¥ 

date 


12htzls 
































c 




/? }>V< nests™** ON £<u-ti VGKLC ( ? ru*C£~s) 

**17, r*'S****rtA u*s +.7/C 

fco 


% 


AEJMH FOR OMK6E 

^Vo KtTl° CSC 2. r<0/-l 60*SfC* U#** 

rrte sj"~tc*>th w**r ?% ifLer^tc t>. 


CFFEcnvirr 

WRITTEN BY 

I 


Bsrr 

g[ FUTURE PRODUCTION ONLY 

**V0Y &/JAIS 

a/ii/f* 

□ HETOFIT UNITS IN PRODUCTION AND INVENTORY 




Q RETROFIT UNITS IN FIELD 

appruvLD 5V 


BXTT" 

QoRAWINS CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ - — - 

&* 

0- 

iz hi] pi 





EFFECTIVITY 

£3 FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION ANO INVENTORY 
Q RETROFIT UNITS IN FIELD 

□ ORAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 




OBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



flODUCT AFFECTED 


OB-8 


DRAWINGS AFFECTED 


OB-8 BEND BOX I680A SHEET I Of 



FOR CHANGE 


- REMOVES NOISE MODULATION f£OH BENDER. LEVER 


:ffectivity 


^FUTURE PRODUCTION ONLY 
0 RETROFIT UNITS IN PRODUCTION AND INVENTORY 
0 RETROFIT UNITS IN FIELD 

Q DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 


MICHEL DOIDIC 


i /c/a i 









OBERHEIM ELECTRONICS, INC. 

ECO K 


ENGINEERING CHANGE ORDER 

4-1-2. 

PRODUCT AFFECTED 


DRAWINGS AFFECTED 


OB-8 

• 

PROCESSOR BOARD- POWER. S0PPL7 

1673 A SHEET 4-°F4- 


DESCRIPTION OF CHANGE 




{IZEF EFIL&JC€ EtCo ^4-ai') 

REASON FOR CHANGE - 

WHEN THE NEW TOWER. SUPPLT TRANSFORMER (REF. 561021) \$ USED /.THIS CmOE 

M » * 

DECREASES THE OUTPUT THUMP ON POU/EF. OFF. 


EFFECTIVITY 

0 FUTURE PRODUCTION ONLY 
□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 
0 RETROFIT UNITS IN FIELD 

0 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 

MICHEL DOLDIC 

APPROVED BY 


DATE 


1/18/83 


DATE 


j/y$ 82 









OBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



PRODUCT AFFECTED 


DRAWINGS AFFECTED 


OB-8 


VOICE BO/tRJD I68ZA SHEET 2OFi 



JON FOR CHANGE 


REttOVE LEAK. OP M015E 6£N££/VT0& WhEM ft- VOICE IS GMED 


EFFECTIVITY 


3 future PRODUCTION ONLY 
Q RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 


MICHEL DOUX. 


1/1 s/33 



t<Q^ 
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OBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO 



PRODUCT AFFECTED 

DRAWINGS AFFECTED 

OB-8 

/ 6a z A VOICE- 80AR.D . 


2. Pole/4-Pole coNFicuRATiari 



REASON FOR CHANGE 

RESISTOR. AT (7X36 P/A/5 10,18 MARK&D should BE RX61. 

CAPACITOR. 'A/ 2. Poc_£/+ POL? CoHFiqt/RATION DRAWiHG M/IRkeo ci.® 'SHOULD 6 £ C 14- 


EFFECTIVITY 

Q FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

H DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 

PAU*- WHHc \/ZO/&l 














08ERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 


4-1 S 


■RODUCT AFFECTED 

DRAWINGS AFFECTED 

OB-8 

SCHEMATIC 

1682. 6 06-8 voice board (upper) 



EM*N FOR CHANGE 


To 4.1/MinaCTz. no/sc. aCTouTpiJr*aT" Iouj ma.$Tar* x/o/u/ma le-vtlj 


FFECTIVITY ' “ 

>2 FUTURE PRODUCTION ONLY 

2] RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 


TW'tUj £va.n.s 


’ROVED BY 


DATE 

1 - 26 -SJ 

oatT" 







OBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



DUCT AFFECTED 

ob-s 


IRIPTION OF CHANGE 





DRAWINGS AFFECTED 

(632.8 OB-3 \Jo\ c«. &03LT& 
\fct? 8 



AU .oU«,lw OipacfTir To boTV Th«.T 0 p boTT^ VAbica 8=^' 

iON FOR CHANGE . . 

To ROVr-oviT nolu picW«.<Wp l ' r "* VCPP 

wkw, x Sa^vj«-r.c.«.rC 03 X) b connxJTa^L 


iCTIVITY 

WRITTEN BY 

DATE 

FUTURE PRODUCTION ONLY 

RETROFIT UNITS IN PRODUCTION AND INVENTORY 

%l. ni^ 

Z-3-* 3 

RETROFIT UNITS IN FIELD 

DRAWING CORRECTION-ONLY; HARDWARE NOT AFFECTED 

A 3 'H*4vi rad t"w lafT 

APPROVED BY 

<^i9- 

DATE 

2-3-03 

1 ' 









QBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



PRODUCT AFFECTED 


OB-8 


DRAWINGS AFFECTED 


OB-5 VOICFBOAKD 16.82 B -SHEET 3oP3 


DESCRIPTION OF CHANGE 
-S +/S 


6 I // 


W ! OX/2. 


JZX&B 


022,0X28 



OATFX 


s C£M 33/(9 -±- 
-LJ I- 77?IiZ 


rx 7a 


s ** .iS 

tS a _ii- 

—I 

0X12 - 

— 3"] iic 


/©$■/■: CX23 


; /Satyr,/X7S 


3 |^, +> ua 

I it-' n.£»axl 



WAS I CELL OF 22 60 


WAS A TL08I 


- ALSO: VX08 15 D LIFTED AND REPLACED BY THF OTHES CELL OF THE TL&SZ (Ml* 


I^ON FOR CHANGE 


- RATIONALIZE THE Ol^CUITEK^ 


EFFECTIVITY 


WRITTEN BY 


0 future production only r 5TAKT WITH VOICE BOARD PC 163?B HILHEL OOIOIC 

□ retrofit units in production and inventory 

□ retrofit units in field — APPROVED BY - 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED v 


2/lt/S3 


'5 ; S3 







C8E/tHElM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ORAWINGS AFFECTEO 

OB-8 VOICE BCAKD 16825 

DESCRIPTION OF Q<ANGE 

jUiO CM KOI AHD KX23 ON VC02 BECOME 44. 


PRODUCT AFFECTEO 
08*0 


REASON FOR CHANGE 

- BRINCi THE TRACKING TXlrlHEK IN TMlDDLls • ‘ 

EFfECTIvm WRITTEN BY 

0 FUTURE PRODUCTION ONLY, .^TBfcT WITH V01C5 RflfiVD PCI&S8B MICHEL XOLD1C 
QRETROFIT UNITS IN PRODUCTION AMO INVENTORY 
0 Retrofit units in field 

Q DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTEO 



PRODUCT AFFECTED 

OB-8 


DESCRIPTION OF CHANGE 



- IMPROVES SYNCHRO SOUNI> 


OBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 

413 


DRAWINGS AFFECTED 


OB-8 VOICE BOARD 1682 A sheet 3op 3 


EFFECTIVITY 

0 FUTURE PRODUCTION ONLY, START WITH VOICE BOARD PC 16SSB 
0 RETROFIT UNITS IN PRODUCTION AND INVENTORY 
0 RETROFIT UNITS IN FIELD 

0 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 

MICHEL POLP1C 


APPROVED by 


DATE 

2/11/93 


DATE 

l5| S3. 












DESCRIPTION OF CHANGE 


THf VOCE SOftRD PRINTED CIRCUIT ISSSA IS RSFL*CS? 2V 
PRINTED CIRCUIT" I <588 


ECDs +1 3 +17 ‘TIB +13 



mpLE a =NTrci 



REASON FOR CHANGE 



- SHOVES . C\JTS AND 7UHPERS 


EFFECT! YITf 


3 FUTURE PRODUCTION ONir 

n RETROFIT UNITS IN PRODUCTION AND INVENTORY 
Q RETROFIT UNITS IN FIELD 

Q] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 





0BERHE1M ELECTRONICS. INC. 


ECO NO. 

ENGINEERING CHANGE ORDER 

r 


42L l 

—DUCT AFFECTED 

DRAWINGS AFFECTED 



OB-8 

rcrn 1 lit • Afci Af **ftA*i«*« 

pc?T 

S 





AS ^ FOR CHANGE 


T* OIC t DfiTUVit CoaStKOU u/nn i.ED 

WtTH Kuoa S»&AJiP tCANTir C4UMTBX CL4<.K*/H£ Qp C &*JT £ &, 


FECTIVITY' 

J FUTURE PRODUCTION ONLY 

2 RETROFIT UNITS IN PRODUCTION ANO INVENTORY 
"1 RETROFIT units in field 

3 DRAWING CORRECTION ONLY; IfAROWARE NOT AFFECTED 


WRITTEN 5V 


“WTT 


'jZiuL ^AwT^ffWE 2-22-43 


AJTPTTOvCTrsV 


"OaTe - 






SA t-iC CLL'-C a H 

EC O ^ -f ^ 3 


OBERHEIH ELECTRONICS. INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

42.^ 

'ROOUCT AFFECTED 

DRAWINGS AFFECTED 


OB-8 

OB-8 VOICE 508R.D lfcS23 

SHEET 2 


1E5CRIPTI0N OF CHANGE 



b«Fu/tlv% L Q'tjtr o«iol Otyf’r r^o-y . 

R32. o»> Lo sutr a"j ^°7 * ,<M ^ CCI ^ 

MorJv aft itr t-Jt/toi 



*^c 


REASON FOR CHANGE $ 

— IMPROVES H»TUi.lM6 OP TIMING BETWEEN £NV£LQ.FsS OP 'JPPS*. 

PkND L0U/B& 


EFFECT! V ITT 

£2 FUTURE PRODUCTION ONLY 

□ RETROFIT UMTS IN PRODUCTION ANO INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ ____ 


WRITTEN BY 

matt. ?mc 


wmm^r 



-DAT? 

3/1 o/?i 

-B5TE— 

5 / lo/eZ 




CAfiJ A £ r& ,2 V Ccc? — 4 Zif 

CBERHEIM ELECTRONICS. INC. 

ENGINEERING CHANGE ORDER 

ECO NO. 

423 

PROOUCT AFFECTED 

DRAWINGS AFFECTED 


08 - S 

U. 7*? B - r / 



79 c - S^cer 4- 


DESCRIPTION OF CHANGE 



WAS 







KASCW FOR CHANGE 

* z:m*Z0uE /ua&Gjkj 0 ^ c,/a.cutr Tc -sCtLTc^r 

~r<s *aj- crAfcMti-v at c a ^4 




EFFECT1VITY 

WHITTEN BY 

Wr 

S ™™RE PRODUCTION ONLY 

H RETROFIT UNITS IN PRODUCTION AND INVENTORY 
g] RETROFIT UNITS IN FIELD 

At© 

2-13-92 



O DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ 


2 - 2 ^- 92 





OBEPHEIH ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



‘ROOUCT AFFECTED 


DRAWINGS AFFECTED 


OB-6 


fT-OCESSOR BOARD 16730 j HC=T I Of 


ASCRIPTION OF CHANGE 

T^t 180 RESET IS HOOCf DRIVEN ft'* 
PUP SIGNAL- 


DELE TE £ 



r^Tt — ia. itjt 

J* + s —:2, xvz A * 

f 333 ** 

**s X>\ Ci -'‘ T -ss^ * a- 

I I p -a ipr « 

3>y *■ 

Of 


•Alt 

, . * . . 



n j 

(?a m»v«* 

*573 /CU»0^ 

jrr 


«Ub4*« 



*=■ *80* 


ADDED CONNECTION 


SEASON FOR CHANGE 

TO AVOID POSABLE MEHOR.N DROP CAUSED &T SHORT POM/GX DROP 


EFFECT1VITY 


Q FUTURE PRODUCTION ONLY 

g) RETROFIT UNITS IN PRODUCTION AND INVENTORY 

Q RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 


nitm poi v\c 






+/ 11/33 




CBERHEIH ELECTRONICS. INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

4-2-5 

•ROOUCT AFFECTED 

DRAWINGS AFFECTED 


OB-8 

N0N£ 



DESCRIPTION OF CHANGE 


RIMOVE bPSOhE A 5-0 , A 5-1, A5-2 f , a 3-3 F*or, 
SOCKET U2I THROUGH U2>, AND R.cPLiC- K/lTH Nfc«/ 
SOFTWARE EPRDMS AM, A 6-2, M-i 


REASON RJR. CHANGE 


The .#rnon As «das two ne« features tc the 


'OrsiOf-i L5: 


- A) Svirv tine a cassette is recordsc from an OD-S. the anvsljps 3-r35- 

alucs of this verv machine Are stored at the anc :F the paten tran ir. 

>itien this cassette la played Pack the envolooa dfffiet .«;u«« 
tie retrt ;ea from the cassette. To do *o. you mu*", hold down smuiteiiesuai. 
the at.: following switch®* and Chen pua.i Pi_A't. 

CSCi ON . QSCZ HALr . CSCZ FULL . NOISE . 4 .-OLE , fFAC 1 - 
Thi3 feature let* *ou save the anvaicpe offset as-cr: cu choice 

the aatter-v cr a memory ship and tr. a more genera, wa. anytime . c*. * : 

ur .IS* an G3-5. : t also give* to the user the oos i id; 1 i. »: > -itr: ;r.c Che 

*n.uioae offset value after an unfortunate nemor. droc. 

- Th # prcgrato date «*v be r*jm:uli:»d life at the First Ji.er cn. 

To dc sc. th* (T>e.-ncr. protect switch dust off «ne «cm fluat rvolo icwn 
^p^.nut taneousl v the oroara.r. 1 to S switches ana then aush 3; T L1 ' -our 

1 JOu ... . 

Thtj srocodura ;3 usc-ul if .cli cannot rati : -a the in.oicDc- j'-iet 
dati from - cassette a-ter anatner unfortunate meiiujr . -.roc. ~ ... . : it i an 

Mill set the offsets Ca their irud .ulue #nd tne »n.*iooe w.t; Lv .i-4 fv-w*. 
it :h«# are not -ell matched. 


EFFECTTVITY 


WRITTEN at 


0 FUTURE PRODUCTION ONLY 
□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 
0 RETROFIT UNITS IN FlElO 

0 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


MICHEL GO ML 4-/l|/SJ 






'ROOUC7 AFFECTED 
06-8 


JESCR1PT1QN Of CHANGE 


QBERHETM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 

ORAUINGS AFFECTED 

POWER. SufPLT 


ECO NO. 


ADD A JUrtPEK SElUUtEN PIN I OF THE -IS RC6JLATOfi 
75IS CC.HO) AND THE GROUND RETER.ENCE TEST rOlMT. 

THE JUHFER. MUST BE HADE OF A 19 Att/& WIRF (.0*.«k/ U«) 
MINIMUM AND MUST BE SHORT. 



REASON FOR CHANGE 

TO KEttOVE hC WDM ON MJI^O 

OUTPUT. 

* 

A 

EFFECTIVITY 

WRITTEN BY 

5at r~ 

(^J FUTURE PRODUCTION ONLY 

Q RETROFIT UNITS IN PROOUCTION ANO INVENTORY 

hlCHEL DO)DIG 

-p/ll/55 

0 RFTROFIT UNIT5 IN FIELD 



0 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTEO 
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OBERHEIH ELECTRONICS. tNG. 


ECO NO. 



4-Z-7 


'RQOUCT AFFECTED 


• 

DRAWINGS AFFECTED 


00’A 

m 

> • 

• 

00 -8 -Si Z£Vil6 Manual 

• 


DESCRIPTION Of CHANGE -.SrtV.U 1C Only- 

£GVi$ion A7 • uii iPZOHS KT'd A 7-J . ^7-2./47-5 

• • 

Chah&Ct penal, a due af aPfser causation Ah pqllawz. . 

f - th* rmsr u> P4&»«ererzs (purree em, vcj eu>. ocr, 

vca on, ruse* attack. Am vcA Attack.) Atzs to 3£ cauAjpatso 

rot TH&*. maximum tAuje (-.Zfioov.) intreAa a* wet a n*m*um 

(o.o*). 

+ Z Acj-i/aiz Continuous Mai m ror &y ?€££$** * "Laite* "2»strZM. 
LOOK AT THt . l.S£C>jS OA/ TU3 P&0&HAM ^£C71QAJ, NO LiZi+rS 

HeAtib ALL Ate ftNC. rAtLue& tn OA/ud fuzo ) a /»&£A7& 

& * A 0 **nl ur. *AtMl(urt ) * 3 on Atvn ,r -f* , s a /v r*e*!- 

i± A. r+iLue* ,AX /?At4i(utB ).1 e*ntz CYU£ T+tes L&& than i v, 

™'- s rr ^ r * UACS cnN-riNuansi.'/ o unu a ngm nssr /5 5 
Acnlk an ll.. pails th* uzu btmS qjy until, rue r£sr /jS 
dt*ec6CT*Q . * of coaest, Memo* v ?tarter uu<r a a 

3- duz/iml lbo fisr ucoe, Tk-e yo^uue /«, toknc-c on, Ano nr& 

for6 Be t/GlL* erftLX&J TOP QEAQ ZONtL. TffZ ?*£Qo£NiLV jfi 

Tat osd . r;s A&rEtM/Mej BY POZ/HUn aK rut ‘ lABT cAlfcd ’ P$T. 

Control. w TunPS ro Pot that is ettNt* Noreo Afw &tay$ -nrctLCr until a 
mpyo par is nareo. 8 £no 3ax *srs aac m ecu op o. 


REAS CM FOR CHANGE 


imaumcnt uno aj£ii/ rtsis, And impho. 2 offset cal. 


EFFECTIYITf 

FUTURE PRODUCTION ONLY 4**0 AO MttDeo, 

□ RETROFIT UNITS IN PRODUCTION PHD INVENTORY 
Q RETROFIT UNITS IN FIELD 

□ ^RAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


ITTEN BY 


4 nn€ &A»ha*\ sj*l <32 






DESCRIPTION OF CHANGE 

WO,'5 C XZS a*o CXZ.1 


cm t*s ob a ‘/otce ZcAMtcz. iNieu>Pt sti-cu. /&> ntc** -■*< ad-a: 

wai: torn ucx tSlocS .c+ijuf tzo% tAf*t.7Cd.~ 

43 how; tier HO. 15302.t z 5% tAPAttroe.. 




fr6.*r£w •Tei.e*Zul£ om eNveuaP* £fd&0 CAP AC 

I * 


EFFECTIVITY 

2i f^njRE PRODUCTION ONLY 
Q RETROFIT UNITS IN PROOUCTldl AND INVENTORY 

□ RETROFIT UNITS IN FiaO 

□ DRAUIN3 CORRECTION ONLY; HARDWARE NOT AFFECTED 


Anus 6*AriAP £11-31 




OBERHEIH ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 


4~2.°\ 


‘ROOUCT AFFECTED 


0&-8 


DRAWINGS AFFECTED 

OB'8 PROCESSOR. S0AfM> KBB cheer I of 4 


JESOHPTtON 


HEW TUP CIRCUITS 



ALL o'vitt art W*I46 

n m Aitied 
s. *.na*« 


— PVP 'r t «o *y (K«*Hxb *mtl 

f^octsaor nnr(>ft KO««4-21-) 



— Kimvi 1)5/030, R3I - tM * jumper +5 *53 

— Cwl- b<N*«* <53 tw .1 R.33 - AW frm* Jffd'' H>c board * and 3««u«l 

_ Re—vc dwelt added b-/ GCO f23(t»«tr IV bo,.d) 

.-=» SUpiuit- R.S* ^iHi.*L.10<llS^QHjL..KoSfL-u/«FL. tu 4-7 K 

— Replace Cl (4-700^ cop ,or» 5v poa/t#* sopply) a \(] 000 ^ Wv 


R^KM 


FOR CHANGE 


- Avoid menory drop 


effectivity 


13 FUTURE PRODUCTION ONLY 

(2 RETROFIT UNITS IN PRODUCTION AHO INVENTORY 

gl RETROFIT UNITS IN FIRD 

Q DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


HICHEL JjOIDIC 


yjjwn 


6 / 2 . 1/33 


liTJi: 


A5L0 4 /"/« 



















CBERHEW ELECTRONICS. INC. 
ENGINEERING CHANGE OTOER 


ECO % 


•ROOUCT AFFECTED 


Ofi-S U ft W 7 los^r 


.CSCR1PT10N OF CHANGE 


DRAWINGS AFFECTED 

ez 

■ 4 - 


4-7 o 


a \Co ; «2 

a i<* ( <• 

ad So. 


ais; & 

UlS\<2 


R.Moi sUou-Ltl Le u.U.,.3—=*fc2at 

ftj.i 5Lo«JwJ. Ue. uu.,t— 


IAU>>" Wt U\S" ( t —* Ui<. ( 


UK., L 


^U«u.u l*. Ul^l —> 


EASON FOR CHANGE 


-|- Q Orre^-f o5-fl U0it«. B<*u4 Sc. I *-^1 


FFECT1VIH 

J FUTURE PRODUCTION ONLY 
_] RETROFIT UNITS IN PRODUCTION AND INVENTORY 
^ RETROFIT UNITS IN FIELD 
Thawing correction only-, hardware rot affected 



CBERHEIN ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



ROOilCT AFFECTED 


OS-8 


DRAWINGS AFFECTED 


ECO ni 


'ESCRIPTICN OF CHANGE 




(ho V&.S.) -I 


P.3'1 J 
020-a^ 

12K) 


E2 6 

zzo n. (*»<n 4-7 K) 
— I cs4> 

z~ fo ^Ip 


<Kow^t. valw« oF -I. divider on tac.lv voice board 


EA8» FOR CHANGE 


- ALIOWS \JbE * OF jSIGNCmCS VOI 6 4 

roe^Ti Fiei co^poM^rs 


FFECTIVITY 


gj FUTURE PRODUCTION ONLY 

gj RETROFIT UNITS IN PRODUCTION AND INVENTORY 

g] retrofit UNITS IN FIELD 

H DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN BY 


MI£HEL DOiDIC 


£ j Z7j S3 




OBERHEIM ELECTRONICS. INC. 


ECO NO. 

ENGINEERING CHANGE OfiOER 


-4-3-2. 

TWXWCT AFFECTED 

DRAWINGS AFFECTED 


• 

• 

08-8 

.1 

Ofc-ff PROCESSOR. BOIRD 

J67SB J»»»E2ar4-^ 



(EASON FOR CHANGE 

-AVOID HlbSJM6 ' PULSE Chi ARf>£GJATOfc EXTERNAL CLOCK 


IFFECTIVITY 

C2 FUTURE PRODUCTION 0NLY 
Q RETNOFTT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

FJ CHAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ - 






















•ROOUCT AFFECTED 

- Ob -8 

,« 

JESCRIPTTQN OF CHANGE 


QBERHEIN ELECTRONICS, INC. 


ECO NO. 


ENGINEERING CHANGE ORDER 


43^ 


DRAWINGS AFFECTED 


4- 

> 


06-3 VOICE BOARD I4S2B «J*wK2- * 


ECO NO- 4-22 II CANCELLED. R31 ON LOWER AND U??E* 
VOICE BOARD ARE NOT HATCHED Af1VM0£E. 


ic FOR CHANGE 


- THE NTO ENVELOPE CMJBRATION VO FT WAKE STAKTmG WITH 
A7 (SEE ECO 427) CKK* NOT REQUIRE THOSE RESISTOR TO BE HATCHED 


:ffectivity 

WRITTEN BY 


3 FUTURE PROOUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

MKHH. HOtDI C 

7 /5/aa 


DATE 

□ ORAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ 







OBERHEIH ELECTRONICS, INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

4 34- 

PROOUCT AFFECTED 

DRAWINGS AFFECTED 


06-8 

NONE 



DESCRIPTION OF CHANGE 

- REPLACE EPROMS IN StrCET II21 TUROUGH U24- WITH NEW 
SOFTWARE EfROHS A3-J0, Ag-I ; A2-2 ; A 8-3 


The software version a a contain* tH* fall owl no new features: 

l )— LEGATO PORTAMENTO 

~>— EQUAL TIME LINEAR PORTAMENTO 

3) — EXPONENTIAL PORTAMENTO ^ 

4) — INVERT LFO FREQUENCY MODULATION ON VCO 1 

5) — INVEPT LFO PULSE WIDTH MOOULAT I ON ON VCD 1 

6) — VCF TRACKING OF THE SEND LEVER 
71— REVERSABLE PEND LEVER 

9)— REVEPSABLE MODULATION LEVER 


- IP THF PREVICU!> iOfTWRRE VAL. A3 OS PREVIOUS; EOCk 40S, WC , *0£ 
HUBE IMPLEMENTED AND THE OSSET CMJBKMMto HUiT BE DONE 
AS DESCRIBED B7 EGG t27 

- If THE PREVIOUS SOFTWARE WAS A*P THE OflSET CALIBRATION MUST DONE 
ftS DCS0.1 3 £D 3 7 EGO 427 


REASON FOR CHANGE 


-^ 

- ADD NEW FEATURES. 

- 

m 

EFFECTIVI7Y 

WRITTEN BY 

“Bate 

£3 FUTURE PRODUCTION ONLY 
□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 

HlCHtL DO\V\L 

7/12/53 

□ RETROFIT UNITS IN FIELD 

APPROVED BY 

DATE 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ 

0 °°^ 

-7 l'llU-3 













ENGINEERING CHANGE ORDER 


PRODUCT AFFECTED: 

OB-8 

DRAWINGS AFFECTED: 

OB-a UNIT ASSY NO. 

ECO NO. 

EFFECTIVE: 

□ AS REQUIRED IN TEST - 
C FUTURE PRODUCTION 

□ RETROFIT PRODUCTION & INVENTORY 

□ RETROFIT IN FIELD. □ AS NEEDED 

□ DRAWING CORRECTION ONLY 

n 

REASON FOR CHANGE: 

ADD OB-8 MIDI INTERFACE 

TO 08-8 

• 




WRITTEN BY: DATE: APPROVED BY: 

1-21-34 

OATE: 

/-3/-8 4- 

T-rr>rA/ir r\/*D\ 


OE^CWPTION OF CHANGE: ADD PCS ASSY NO. (OB-8 MIDI INTERFACE PCB) 


PEP ATTACHED INSTRUCTIONS. 




OB€RH0M e^CTRONCS. wc 


22SO South Berrngton /Wue, Los AngGes. Ca*fom«90064.(20)473-6574 




Qberheim MIDI Interface Update 
Installation Instructions 
1/31/84 

The Oberheim MIDI Interface can be retrofitted to all existing 0B-8s. 
The installation requires removal of two I.C.s, changing one endbell, and 
installation of a printed curcuit board- The installation should be 
performed only by qualified personnel. 

1. This procedure will clear the offsets stored in memory and will 
destroy patch data- So the data should be stored to cassette BEFORE any 
further actions ere taken. 

2. Disconnect the power cord- 

3. Remove the 2 screws located along the top edge of the endbells that 
secure the front panel (4 total) and raise the cover to expose the main 
processor board- 

4. Remove the left endbell, and replace with new endbell with MIDI din 
^ connectors on it. Return old endbell to Oberheim Electronics. 

5. Remove the 40-pin I-C. from socket 26 of the main processor board. 
Install this chip in socket 8 of the interface board, being careful to match 
the notches on the chip and on the socket. 

6. Remove the 16 pin 74LS139 chip from socket 41 of the processor board 
and put into socket 5 of the interface board, again being careful to match 
the notches on the socket and the chip. 

7. Remove the 24-pin 2732 chips from sockets 21,22,23, and 24 of the main 
processor board and return to Oberheim Electronics. 

8. Install the 24-pin 2732 chips as follows: 

1) Insert chip labled B3-0 into socket 24 of the processor 

board, again being careful to line up the notch on the chip with the one on 
the socket. 

2) Install chip B3-1 into socket 23 of processor board- 

3) Install chip B3-2 into socket 22 of processor board. 

* 4) Install chip B3-3 into socket 21 of processor board- 

5) Install chip B3-4 into socket 7 of the interface 
board. 

9. Remove the four screws from the main processor board located at: 

1) the upper right hand corner of the processor board 

2) middle of the top edge of the processor board. 

3) middle of the right hand edge of the processor board. 

4) the middle of the processor board (near U40). 


.0. Turn the Interface board chip-side down with the ribbon cables stick 
out to the left. The 16-pin ribbon will be above the 40-pin ribbon. Pin 
of both ribbon cables is located at the tops of the sockets. Insert the < 
pin ribbon header into socket 26 on the processor board, being careful to 
line up pin-1 of cable with notch on socket. 

11. Insert the 16-pin ribbon header into socket 41 on the processor boarc 
rfhen the header is properly installed, the cable will stick straiqht out 
from the right side of socket 41. 

12. Position the four spacers over the four empty screw holes in the 
processor board. Turn the Interface board over and position the four hole 
m the corners over the spacers. Insert the long screws through the corner 
holes in the Interface board through the spacers and into the holes in the 
processor board. 

13. The middle cable on the endbell assembly is "MIDI OUT". Connect this 
cable to the molex connector on the Interface board labled "MIDI OUT". The 
rear cable on the endbell assembly is labled "MIDI IN" and should be 
connected to the molex labled "MIDI IN" on the interface board. "MIDI THRU 
should be connected to "MIDI THRU". 

14. To insure proper operation after changing the EPROMS, the RAM chips 

should be cleared. To do this carefully remove each RAM from it's socket a 
then carefully put it back in. Do this with all three RAM chips. They are 
I.C.'s 18,19, and 20. 7 

14. Close the front cover and replace the front cover screws. 

15. Re-connect the AC power cord. 

16. With the memory protect switch OFF (rear panel), turn the power on. 
Load the saved data from cassette, including the offsets. See page 43 of tl 
00-8 owners manual (included). 

17. Press AUTOTUNE. 

18. Apply sticker to the rear of the 08-8 above Computer Interface 
connector. 



xm CB-8 Owner's Manual 


Software Calibrations 


1. Tape Storage of Ca librations 

The calibrations of your particular 08-8 stored in computer memory are 
recorded cn tape automatically each time you save your programs. If 
for some reason your 00-8 gets out of calibration (due to memory drop), 
the calibrations on tape can be loaded back into the 08-8 in much the 
same manner as patch programs are loaded into the 08-8 from tape: 

1) Enable the Cassette Interface with the switch on the rear 
panel. 

2) Press PLAY on the tape recorder. You will be able to monitor 
the tape through the main outputs of the OB-8. The MASTER 
VOLUME will control the volume for monitoring the tape. 

3) Hold down all six buttons in the FILTER section (QSC 1 ON, 

QSC 2 HALF, OSC 2 FULL, NOISE, 4 POLE, and TRACK). 

4) As soon as the "leader" tone is heard, press the PLAY switch 
on the 08-8. At least three seconds of the "leader" tone 
must come between pressing PLAY and the rough sound of the 
memory information. The light on the PLAY switch will be lit 
from the time the switch is pressed until the first of the. 
memory information is recognized. At that point, the GROUP 
lights (A, 8, C, D) come on in sequential order. 

If the MEMORY PROTECT switch on the Rear Panel of the 08-8 is 
set to PROTECT, the PLAY light will not operate. 

4) If an error is detected, the PLAY light will flash. 

The PLAY function can be cancelled by pressing the HOLD button. 

The calibrations should only be loaded in if the 08-8 has lost its 
programs, or the envelope generators do not seem to be operating 
properly. It is important that these calibrations are loaded in only 
from a tape made- from the same 08-8, otherwise the wrong calibrations 
will be loaded in. 

Checking a data tape will also check the calibrations on that tape (See 
CASSETTE INTERFACE). 




40 P'N C*r-£ 





















































































































ENGINEERING CHANGE ORDER 


PRODUCT AFFECTED: 

Q£-8 

ORAWINGS AFFECTED: I 

it* A *}4 + l 

ECO NO. 

457 

EFFECTIVE: 

□ AS REQUIRED IN TEST 

□ FUTURE PRODUCTION 

□ RETROFIT PRODUCTION & INVENTORY 

□ RETROFIT IN FIELD □ AS NEEDED 

□ DRAWING CORRECTION ONLY 

□ 

REASON FOR CHANGE: 

-tt, S^> LoS3 of offset 1° 

6f\ 

WRITTEN BY: 

DATE: 

APPROVED BY: 

DATI 

6 J 

p_ 

f/yl sv 


^CRIPTIOH OF CHANGE: 


aM. IA0V I^Ov \KosW* 4- pn^ai-y ot 


m 


OQERHgMQjEOnRQMCS.f'JC. ___ 

2250 South Barrington /Wenue, Los Angeles. Cafcfoma900G4. (231473-6574 


ENGINEERING CHANGE ORDER 


RAWING? AFFECTED 




EFFECTIVITV 

□ AS REQUIRED IN TEST 
SFUTURE PRODUCTION 

□ RETROFIT PRODUCTION i, INVENTORY 

□ RETROFIT IN FIELD □ AS NEEDED 

□ DRAWING CORRECTION ONLY 

□ 


REASON FOR CHANGE 

Adds DSX CV 10 OB-0 niDl feature 
Adds MIDI Sustain pedal feature 
Improves 00-6 performance w/DSX 
Changes MIDI Vibrato scaling 
Changes MIDI Note Off velocity 



DESCRIPTION OF CHANGE 


SOFTWARE WAS VERSION 0-3, IS NOW VERSION B-5 


ON PROCESSOR BOARD; 

Change EPROM labeled 03-0 to 05-0 (location U2 4J 
Change EPROM labeled 03-1 to 05-1 (location U23) 
Change EPROM labeled 03-2 to 05-2 (location U22 
Change EPROM labeled 03-3 to 05-3 (location U2 1) 

ON MIDI INTERFACE BOARD; 

Change EPROM labeled B3-4 to B5-4 (location U7) 


ADOENDUMS TO MANUAL: pn. 950033 and 950034 
DELETE MANUAL ADOENDUM pn. 950020 



06ERHCIM ELECTRONICS.INC 


2250 South Bamnqtoo Avwwo.Loj M>qr*n.Zotrf ormo 0006*, (213HT3-C374 













OB-8 Revision S3 Software 

Operation juice 

3/15 S* 


This revision of 38-8 software versior 35) has seen made to improve 
the ooeration of the 08-8 with the OSX, as well as to aod some new MIDI 
features. r or a comolete explanation of the 06-8's existing features, 
please refer to the OB-8 Owner's Manual anq the OB-8 Revision 83 Software 
Ooeration Guide. To verify the software version number of an 3B-8, press 
the RAGE 2 Button twice and hold it down the second time it is pressec the 
PAGE 2 led should now be lit). While holding down the PAGE 2 Button, press 
and hold the SYNC button. While nolding Both switches down, the PROGRAMMER 
leds will display the 08-8's software version numoer- If the 3 led in the 
GROUP section and the 5 led in the PROGRAM section are now lit, the software 
version is 35. This version has all of the features of version B3, as well 
as the following NEW FEATURES: 


1. The Sustain Footswitch on the OB-8 has now Been added to the MIDI 
interface. This means that wnen two 0B-8s are connected together through 
MIDI, the Sustain Footswiton on th MASTER 08-8 (the one using MIDI OUT} will 
also control the Sustain on the SLAVE 08-8 (the one using MIDI IN). This 
feature can also Be usee* by other synthesizers that transmit and recieve 
Sustain Footswitch information on MIDI. 

2. When an 08-3 with MIDI is connected to a DSX Digital Sequencer, the 
MIDI output of the 0B-8 will 3end out the notes played by the DSX through 
the MIDI output. This allows additional synthesizers with MIDI to play the 
same thing that the 08-8 is playing from the DSX. Now with version 85 (and 
a DSX with version 3.00 or above), it is possible to have the DSX control 
the OB-8 AND a synthesizer connected to the 06-8 '3 MIDI OUT INDEPENDENTLY . 

By assigning the OSX '3 CV outputs to the 0B-8 MIDI (see "DSX REVISION 3.00 
INSTRUCTIONS"), the DSX will send whatever the DSX's CVs are playing to the 
OB-8 '3 MIDI OUT without the OB-8 playing it. The notes that the 06-3 are 
playing will NOT be sent to the MIDI OUT, so that the two synthesizers can 
play completely independently. This also means that when this feature is 
used, and the DSX is not playing anything on the CVs, no notes will be sent 
to the 0B-3's MIDI OUT regardless of what is being played on the OB-8. 

3. The overall soeed of ooeration on the 0B-8 has been increased to 
allow the DSX to communicate with .the 06-8 faster, resulting in increased 
accuracy of the timing of notes played by the DSX. 

A. The ranae of vibrato lever has been changed for better 
competability. 





ob-8 midi implementation version 3-- 


Status 

100C xxxx 

10C1 XXX* 

1011 xxxx 

1011 xxxx 

HOG xxxx 

1110 xxxx 

mi oooo 


transmitted 0A*a 


CHAn\E- VOICE MESSACES 


Data 3vtes 

Okkk kvkk 
Ovvv vvvv 

Okkk kkkk 
Ovvv vvvv 

Occc cccc 
Ovvv vOOO 


Occc cccc 
Ovvv vvvv 


Onnn nnnr 


Ovvv vvvv 
Ovvv vvvv 


Descrio-isn 


Note off. (See notes no. 1-2- 

Ovvv vvvv = note off velocity: ai-evs *CH. 

Note on. (ace notes no. 1-2. 

Ovvv wvv = AOH 

Control Chanqe. (if enabled:. 

Occc cccc = Control number (0I=mod lever'. 

Ovvv vOOO = control value.(ranae 0-"6h. Lowest 
3 bits are ignored). 

Control Change, (if enabled',. 

Occc cccc = Control number <AOH = Sustain 

footswitch) ^ ^ 

Ovvv wvv = control vaiue.(0 = off. 7TH = on.) 

Pregram select, (if enabled;. 

Onnn onnn = 0 througn 77V;. 

Pitch Bend change LSB (see note 3). 

Pitch Bend change MSB 


TRANSMITTED DATA - SYSTEM MESSAGES 


10H 

Oddd dddd 
01H 

Occc cccc 

data 

F7H 


System Exclusive . Oberheim I.D. no. 

Device number . OB-8 = 01M 

Command Byte 1 : Program data dumo f ollows. 

Command Byte 2 : Program number. 

Program data, (see note A. 

End of System Exclusive Status Byte. 


n* onnx/i irfj 


o«;nnTa 






OR-8 MIDI Implementation Version 3-5 August 15,1904 


Pane 2 


Status 
1000 «** 

10C1 xxxx 

1011 XXXX 

1100 xxxx 

111C xxxx 

1011 xxxx 

1011 xxxx 

1011 xxxx 

1011 xxxx 

1011 xxxx 


Ohwrhe;m 


RECOGNIZED Rr-nyr OAT - - CHANNE- VOICE MESSAGES 


Data 

3ytes 

Description 

3k kk( kkkk 

Ovvv vvvv 

Note off- -See notes no. 1-2. 

Ovvv vvvv = note off velocity: ignored 

Okxu 

Ovvv 

kkkk 

vvvv 

Note on. .'see notes nc. 1-2.' 

Ovw vvvv - 0: Note D rf . 

Ovvv vvvv not = 0, velocity ignored. 

Occc 

Ovvv 

cccc 

vOOO 

Control Change. I if enabled;. 

Occc CCCC = Control numoer !Qi=nod lever 
Ovw vOOO = control value.!0- T 8H. _ower 
are ignored.! 

Onnn 

nnnn 

Program select, (if enatlec - . 

Orrvn nnnn s 0 througn 77H 

Ovvv 

Ovvv 

vvvv 

wvv 

Pitch 3ena change LSB see note 3!. 

°itch Bend change MSB 


RECOGNIZED 

RECEIVE 

DATA - CHANNEL MODE 

MESSAGES 


0111 

1011 

cccc 

cccc = 123 (7BH) : 

All nates off. 


0000 

0000 

wvv 

wvv 2 Q. The 0B-8 

turns o f r ail notes that 



were 

turned on by MIDI. 



0111 

1100 

cccc 

cccc = 12A (7CH) : 

OMNI mode off. 


0000 

0000 

vvvv 

wvv - 0. The OB-8 

turns OMNI mode 

off and 



turns 

i off all notes that 

were turned on 

by MIDI. 

0111 

1101 

cccc 

cccc = 125 (70 h: : 

OMNI mode on. 


0000 

0000 

wvv 

wvv = 0. The 0B—8 

turns OMNI mode 

on and 



turns off all notes that 

were turned or 

by MIDI. 

0111 

1110 

cccc 

cccc 2 126 (TEH) : 

MONO mode on. 


0000 

0000 

wvv 

wvv 2 0. The OB-8 

has no MONO mode. When 



this 

command is received the 0B-8 switches to 



OMNI 

on / POLY mode and 

turns off all notes that 



were 

turned on by MIDI. 



0111 

mi 

cccc 

cccc 2 127 (7FH) : 

°0LY mode on. 


0000 

0000 

vvvv 

vvvv 2 0. The 0B-8 

is always in POLY so no 



mode 

change occurs. All 

notes are turned off that 



were 

turned on by MIDI. 




Flenfronina. Inc. 1 a^op 1 -*. ra. °nn6A if^a 


osnrm 





OB-0 MIDI Imoieme^tation Version B-5 *uaust 15,1906 


°aae 3 


RECOGNTTEC ar : r?ve - SYSTEM MESSAGES 


mi 

OOOC 

10H 


Svstem Exclusive . Oberheim I.D. no. 



Qoac 

ddao 

Device numoer : OB-3 = OlH 



01H 


Commano Byte 1 : p rogr8m data dump follows 



Cccc 

cccc 

Commanc 3vte 2 Program Number 



date 


data (9ee note 6 for data format) 



F7H 


End of System Exclusive Status Syte. 

in l 

0000 

10H 


System Exclusive . Obertieim I.D. no. 



Qoad 

ddda 

Device numoer . OB-8 s OlH 



OOH 


Command Byte 1 Program data dump Reauest. 



Occc 

cccc 

Command 3yte 2 Program Numoer 



r?H 


Enc of Sv9tem Exclusive Status Byte. 

mi 

one 

• 


System Common Message : Tune Reauest 




i -- i — n i onnci i*ca o«;nnx& 



OB-3 MID! Implementation Version B-5 AuouSt 15.1954 


Page 


nhtcs: 

1. <«*x : 3as:c Channel number minus i- 0^00 is CH.i. anc 000. is CH.2. 

range : CH.1-8. 

2. Kku kw*K = note number. Range 24H-60H 

3. Sensitivity of the pitch sender is selected in the receiver. Center 
position no pitch change' is 2000'-. -nich is transmitted CxH-00H-40H. 
Maximum transmitted value is 7F40H. "he 6 Isb' s are not looked at by the 
0B -8). 


4. 03ERHEIM 06- 

■8 PROGRAM BIT 

MAP : 



Sent as 4 bit 

nibbles, right 

justified. LS nibble sent 

first. 



: BIT 7 

: BIT 6 : BIT 

5 ; BIT 4 j BIT 3 : 3IT 2 

: BIT 1 : BIT 0 

: 

BYTE 0 


VCT REL 

(6 bits: 

: LFO WAVE 

: 2 1 

•-— 

• 

3YTE 1 


YCA REL 

(6 BITS) 

: :UNISON 

: 0 : 

• 

3YTE 2 


VCT DC Y 

(6 BITS) 

•.FILTER : CSC 2 
: FM : FM 

: 

BYTE 3 


YCA OCY 

(6 BITS) 

:OSC 2 WAVEFORM 
: 1 : 0 

• 

BYTE 4 


VCT ATK 

(6 8IT5; 

:0SC 1 WAVEFORM 
: 1 : 0 

• 

BYTE 5 


YCA ATK 

(6 BITS) 

: OSC 2 : OSC 1 
: PWM ! PVM 

• 

BYTE 6 


VCF SUS 

(6 BITS) 

: NOISE :4 POLE 

• t 

• 

BYTE 7 


YCA SUS 

(6 BITS) 

: OSC 2 : OSC 2 
s ON : HALF 

: 

BYTE 8 


VCF MOO 

(6 BITS) 

: OSC 1 : TRACK 
; ON i 

• 

• 

BYTE 9 


YCF RES 

(6 BITS) 

: Pwl s VC01 
: 100 1 : 180 * 

• 

BYTE 10 


VCO 1 °w 

(6 BITS) 

: YCA : F-ENV 
: MOO : 

l 

BYTE 11 


IFO FRE2 

(6 BITS 

: SYNC : OSC 1 
: : r M 

• 


Oberheim electronics. Inc. Los Anaeles. CA. 90064 USA o/n 950034 
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Page 5 


BYTE 


• 

Pf AMNT 

f6 bits: 

: 5 

: : 

: 4 • 

BYTE 

13 

• 

p WM AMNT 
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M00C c 

The *18-8 defaults to OMNI ON uoor power up- If the 38-8 is a receiver, 
it will receive on all channels. If r ne ^-8 is the transmitter, it will 

transmit on one channel, 'selectecle 

The OB-8 mev also be operated in OMNI OFT mode. If the OB-8 is a 
receiver, it -ill now receive ONLY on the selected Sasic Channel. If the 38- 
8 is used as transmitter, it will now transmit the ucoer ha. f of the 
keypoerd on the Basic Channel, and the lower half will be transmitted or. the 
3asic Channel * 1. Pitch bend, progam select, etc. will oe transmitted on 
ooth channels. The Channel Split Point is the same as the regular Sol it 
Point. 'default is middle C.) THIS MCDE IS INDEPENDENT OF SPLIT MODE. 

The 36-3 is always in POLY MGDE. 


r RQNT PANEL SELECTABLE FUNCTIONS ION PAGE TWO CF FRONT PANE- 
NOTE: Functions must be enabled on source AND destination machines to work. 
Switch r unction 

A Enable/Disable program change and program dump. 

®ower-On default: disacled. 

E Enable/Disable Pitch Bend and'modulation controls. 

Default: disabled. 

C OMNI QN/OF r . Toggis OMNI status. ®ower-0n default is OMNI ON 

(led is lit.) (see MOOES) 

D Channel display/select. Press and hold down D button to disciay 

or select the Basic Channel. 

WRITE Dump current STORED program to MIDI. NOTE: SWITCH "A", "PROGRAM 

ENABLE", MUST BE ENABLED FOR A DUMP TO OCCUR. 

TRACK Sequencer Re-Enable / Turn off MIDI Notes. 

IMPORTANT: The OB-8 cannot RECEIVE MIDI info and be run by the 
DSX sequencer simultaneously (due to hardware design.) So, to 
prevent MIDI data errors, the sequencer is DISABLED uoon 
receiving any data from MIDI IN. This condition is displayed By 
the TRACK led on page 2. When you no longer wish to use the 08- 
9 as a receiver, and you want to use the DSX, disconnect MIDI IN 
and press the TRACK button. The led will go out, the sequencer 
will work normally, and any notes turned on by MIDI will be 
turned o^f• 

Power-On default: TRACK Light off, Sequencer Enablea. 


OherhwiiT! Heetronirs. Tnn. ln« W)m. OA. 9H06A (KA n/n 9Vlfm 








ENGINEERING CHANGE ORDER 


PRODUCT AFFECTED 

00-8 ASSY-730 I 14 


DRAWINGS AFFECTED 

OB-0 HOD CAN SCHEMATIC 
SHEET 1 OF I 


ECO No 

^r4-4> 


AFFECT IVITY 

Has required in test 
HFUTURE PRODUCTION 

□ RETROFIT PRODUCTION & INVENTORY 
HRETROFIT IN FIELD H AS NEEDED 

□ DRAWING CORRECTION ONLY 

□ _ 


REASON FOR CHANGE 


REMOVE NOISE MODULATION FROM 
VIBRATO LEVER. AND CORRECT 
SCHEMATIC. 


WRITTEN 8Y 

DATE. 

APPROVED GY 

DATE 

PETE MUNSON 

9-7-04 
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DESCRIPTION OF CHANGE. 

1. CHANGE SCHEMATIC AS SHOWN. 

2. ADD OluF CAP (00.153004) FROM GROUND TO TE5T 
POINT (T.P 2) OF MOD CAN PCB ON 1666 SIOE OF BOARD 
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ENGINEERING CHANGE ORDER 


PRODUCT AFFECTED 
OB-8 ASSY. *720073 


DRAWINGS AFFECTED VOICE BOARD 
SCHEMATIC I602B SHEET 3 OF 3 


ECO No 

44 


AFFECTIVITV 

□ A5 REQUIRED IN TEST 
H FUTURE PRODUCTION 

□ RETROFIT PRODUCTION & INVENTORY 

□ RETROFIT IN FIELD □ AS NEEDED 

□ DRAWING CORRECTION ONLY 

□ _ 


REASON FOR CHANGE 

LOWER INITIAL FREQUENCY OF 3340 
TO ACCOMMODATE A WIDER RANGE 
OF CHARACTERISTIC VARIATIONS ON 
THE 3340 


WRITTEN BY DATE APPROVED BY. OATE: 

MICHEL OOIDIC 10-4-84 K \0~A- 8<V- 


DESCRIPTION OF CHANGE 

REPLACE RESISTOR RX07 AND RX 13 (2I5K.IX) 
WITH 174K, IX (0B*475520). 























INTRODUCTION 


INTRODUCTION 

The OB-8 is the latest development in the evolution of Oberheim 
synthesizers. The design philosophy behind It was to toke all of the 
Teeturoa of the Cfl-Xe, add os many new features os were economically 
feasable, end redesign all or the circuitry for increased reliability 
and lower cost. The result in a synthesizer with 90 fewer calibrations 
and 11 less circuit boards, and with many of the remaining calibrations 
microprocessor assisted. The circuitry and the trimmers that were 
elimineted have been replaced with software functions in the 
microprocessor which simulate the replaced hardware. Some of these 
functions are explained below. 


VCO TRACKING 

The volts per octave (scaling) parametern of the 16 oscillators in 
the 00-8 are adjusted by the microprocessor whenever the AUTO button ia 
pressed. The processor samples 5 different frequencies for each 
oscillator and calculates the proper correction voltage to bring each 
oscillator in tune. Thin voltage changes depending on the final pitch 
desired from the oscillator. There ia a rough trimmer adjustment for 
each oscillator's volts per octave in order to get the oscillator within 
the range in which the processor can calibrate it. If this calibration 
is out or the acceptible range, it may be noticed by oithor AUTO TUNC 
foiling that oscillator, or excessive beating between it and other 
oscillators while it ia BETWEEN half steps. The reason for this is that 
the processor compensates for scaling of the oscillators for each half 
step, requiring that the oscillator be calibrated well enough oo that 
the tracking between half steps ia a volt per octave. If this is out of 
calibration it can also be percived as steps in the LFO modulation, 
since the oscillator will Junp slightly in pitch as the modulation 
nmoLnt reaches each half otep. 


LFOa 

All of the LFOa in the OB-8 are generated in software. Whot this 
means is, the voltage necessary at any given time to simulate LFO 
modulation is output through the OAC to whatever destination is 
selected. If, for example, the triangle wave of the LFO should be at 
its peak, then a high voltage will be output to the destination. When 
the LFO should ramp down, the voltage is decreased. All of the 
electronic switches and VCAs normolly required with a hardware LFO in 
order to determine its destination and amplitude are eliminated since 
those functions are now accomplished in software. 


PITCH BUND 


The pitch bend and vibrato levers are scanned by the microprocessor 
and their relative positions ore calculated to doternino the voltage 
necesary to bend o pitch up or down, or how much vibrato to add. This 
eliminates all problems associated with matching 100k resistors in order 
to send equal voltages to all voices, op amp offsets, and scaling 
trimmers. There are 2 rough trimmers used to bring the levers into 
range so that the processor can read them. Once they are in range, tho 
processor re-cslculates the center dead-zone of each lover each time 
AUTO is pressed. 


4-P0LE FILTER 

The OD-Xa had seperate Z-pole and 4-pole filters for each voice, 
each filter utilizing a CEM33Z0 with different external components to 
implement the filter functions. In the 08-0, There is one 3320 per 
voice, end the external components ore electronically switched to 
generate either a 2-polc or a 4-pole slope. This eliminates the need to 
calibrate the two filters seperately, since they ore now the same 
filter. 


OP AMP OFFSETS 

Many sample Bnd hold op amps cBn affect a parameter if their offset 
is large. To correct for this, the processor uses a software 
calibration procedure described later to assist in setting the offset to 
0 volts. This adjustment is most critical for tho envelope time 
parameters, since the CEM3310 envelope chips require a control voltage 
range from 0 to 300 millivolts. The software is able to correct for the 
offsets by outputting a voltage to the sample and holds that will 
compensate for the offset. If an op amp has *-30 millivolts of offoet, 
tho processor will output 30 millivolts less than the Tinal voltage 
required for that sample and hold, effectively canceling the offset. 



CALIBRATION 


08-6 CALIBRATION PROCEDURE 


The following calibration instructions are those followed by the 
technicians at Oberhoitn « prior to the shipment of an OB-B. 

The microprocessor assists in many of the necessary calibrations by 
indicating which direction to turn a trimmer, and Indicating when a 
trirwner is calibrated by using the test LEDs located on the inside of 
the front panel circuit boards (they are Visible when the lid la open,. 
Even though these calibrations seldom need adjustment, it is a good idea 
to check them whenever servicing on OB-B. 

A digital voltmeter with 4 4 1/2 digits is required to perform some 
of these calibrations. The rest con be done without any test equipment. 

For access to all voices whon servicing on 08-8, it is necessary to 
removo the right wood endboll completely and to remove the top two 
screws from the left endbell. The four screws holding down the circuit 
beard with the Upper four voices should also be removed, to allow access 
to the Lower Voices. 

The test procedures to follow assume the OB-B has software version 
A4 or above. To determine the software version, press the CHORD/PAGE 2 
button twice and hold it down the second time (the LED should now be 
lit), and while holding it, press end hold the SYNC button. The LEDs 
being displayed in the PROGRAPWER section now show the current version 
number. If the LEDs light up os version A1 or A2, n few special 
procedures ore required which will be mentioned later in the test 
descriptions. For software version A3, the only difference is that the 
output voluno offset cannot be calibrated (unless updated to A4 with ECO 
410). 


Firat, power the emit on. Verify all voltage sources U5, -5, +15, 
and -15) at connectors I and 3. Calibrate the >15 supply using T2 to + 
or -lCmv. Calibrate the -5 supply using T1 to ♦ or - 5mv. The +5 and 
the -15 supplies do not require calibration, but should be verified to 
be within or - 55 of their rated value. 

Now, enter the calibration mode by turning the TEST 1 switch on 
(up). This switch is located inside the synthesizer at the lower left 
corner of the front panel. All LEOa should now be off except for the 
OSC 1 MCO LEO in the Bend Box. The Bend Box in conjuction with the two 
leds on the Inside of the pot board and the first eight keys of the 
keyboard can now assist in many of the necessary colibrations. Each 
button performs a different test or calibration procedure and assists in 
calibrating 28 of the 56 trimmers in the OB-B. 










CALIBRATING THE DAC 



Pressing tho OSC 1 HOD button in the Bend Box enables the DAC 
calibration mode. This procedure allows for tho DAC offset and acoiing 
to be calibrated, and should be done before any other calibrations 
(excluding the power supply). Connect a voltmeter to the DAC OUTPUT ond 
AGND test points on the processor board. If thore ore no test points, 
the DAC output can be found at pin 20 of U45. Bo sure to connect to a 
ground closest to th8 DAC. Press CO on the keyboard. Adjust the DAC 
OFFSET trimmer (TJ)- until the meter reads 0.000 volts. Now press 00. 
Adjust the DAC SCALE trimmer (T4) until the meter rcado 10 volts ♦/- 
Smv. Then press CO again and check that the motor still roods 0.000 
volta end recalibrate IT necessary. NOTE: The eample/holda to the 
attack, decay and releose controls of the filter and VCA envelopes are 
enoblod during this toot ao that op-amp offsets may bo checked. This is 
necessary only if version A1 is being used. The procedure la described 
under SETTING ENVELOPE OFFSETS. 














SETTING THE BEND TRIMMERS 



When the DSC 2 MOO switch is selected, the Bend Box trimera can 
be calibrated. These triiwaers ore used to roughly center the Pitch Bend 
and Modulation Levers. First, flick the levers back and forth a little 
to make sure that they are in their rest position. Press CO. The LOWER 
LED has come on to indicate that the Modulation Lever triieaer can now be 
adjusted. Either one or both of the inside Pot Board LEDs (hereafter 
called taut LEDs) will be on. If both LEDs are on, this trimer is 
already properly calibrated. If only one LED is on, Adjust the RIGHT 
trimmer on the Bend Board until both teat LEDs are on. Now press DO. 

The UPPER LED has cocne on to Indicate that the Bend Lever trimmer can 
now be adjusted. Adjust the LEFT trimmer on the Bend Board until both 
leds are on. The Bend and Modulation Lever trimmers are now calibrated. 
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ADJUSTING ENVELOPE OFFSETS 

Tho following procedure should only bo dono if the envelope parame¬ 
ter times are not matched between the upper end lower four voices. This 
can by determined by listening for moro thon a 2 oocond variation from 
voice to voice wnen holding a note with the filter attack eet to maximum 
and.the filter euatain and decay set to minimim. This calibration ia 
stored in the memory of the microprocessor and should not have to bo 
reset in less the memory, the battery, or U33, U35, or U27 have been 
removed or replaced. The purpose of this calibration is to allow the 
microprocessor to compensate for the offsets of the envelope sample and 
holds, since these offsets can cause the envelopes to have different 
time constants. This calibration procedure exists only on software 
versions A3 and above. For units with A1 or A2 software, envelope 
matching ia done by selecting low offset op amps for use at U33 and U35. 
The offsets of these op mpa can be checked while in the DAC CALIBRATION 
mode, and should be selected to aa close to 0 volts as possible. 
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Pull up on tho RATE knob. The RATE LED should come on to indicate 
that the Envelope Offset mode has been selected. Connect the DVM to U33 
pin 14 on the Lower Voice Board. Connect the ground of the DVM to a 
ground near pin U33 (The ground aide of one the nearby electrolytic 
cepocitors will do). Be sure that tho DEPTH knob is pushed in so that 
the Lower Voice Bourd is selected. Presa CO. Using the UPPER and LOWER 
buttons, odjuat the offset until tho motor reads 0.000 volta, ♦ or - 1 
millivolt. To adjust it up or down fast, hold down the MODE button 
while holding down UPPER or LOWER. When not holding the HCDE button, 
tho offset will move up or down slowly. When the offset is set, press 
the ARPEGGIATE button to write the offoet into memory. None of tho 
calibrations oet in this mode will be remembered unless each is written 
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into memory. Now attcch the DVM to U33 pin 0. Preao DO. Adjust for 
0.000V offset using the UPPER and LOWER buttons and write it into semory 
with the ARPEGGIATE button. Using the diagram an a guide, repeat thla 
procedure for the Filter and VCA Decay, and the Filter and VCA Attack by 
oolocting the proper parameter using the first six white keys on the 
keyboard. Do not adjust the Filter Sustain or the Voliaie Offset yet. 

Now, pull up on the OEPTH knob to aeloct the Upper Voice Board. 
Connect the meter to the Upper Voice Board and repeat tho procedure of 
the Lower Board. Be suro to write each offset into memory with the 
ARPEGCIATE button. 

Aftor the Release, Oecoy, and Attack parameters have been 
calibrated, the Filter Sustain can be calibrated. This calibration only 
requires that the Upper and Lower Voice Boards be matched, but it iB not 
necessary for them to be adjusted for 0.000 volta offset. With the 
DEPTH knob still pulled up, connect the meter to U27 pin 1 on the Upper 
Voice Board. Press BO. Adjust the offset for zero volts, or as close 
as it can be odjusted to zero volts. If the offset is not zero volts, 
remember the offset value. Write the offset into memory with the 
ARPEGGIATE button. Push down tho DEPTH knob and connect the meter to 
U27 pin 1 on the Lower Voice Board. Press B0. Adjust the offset so 
that it is tho sa me as the Upper Voice Board. If the offset will not go 
low enough, set it as low as it can go, store it in memory, and readjust 
the Upper Bcord offset to match the Lower Board. 

The final offset calibration is the output volume offset. This 
adjustment is mode to insure equal volume between Voice Boards at any 
volume setting. This calibration only exists in software versions AA 
and abovo. Like the Filter Sustain calibration, the Important thing is 
to match the 2 boordo, even if they are not set for 0 offset. Hake 
sure that the MASTER VOLUME and trimmers T501 on each Voice Board are 
all the way up bofo.ro making this adjustment. First on the Lower Voice 
Board, connect tho* rotor to U503 pin 6. This is a high in^edence signal 
oo be sure to use □ shielded coble on the meter. Proao the DCPTH knob 
into its down position and press Cl on the keyboard . Using the same 
procedure as for the Filter Suatoln, adjust the offset until the meter 
reeds O.CGO volts or io aa close to Q os possible. Write the offset 
into memory with the ARPECGIATE button. If the offset is more than 150 
millivolts, replace U503 with another 3000 and repeat the procedure. If 
tho offaet la below 150 mv but obove 0, remember tho offset. Repeat the 
procedure for the Upper Voice Board by pulling up on the DEPTH knob, 
pressing Cl, and connecting the meter to U503 on the Upper Board. 

Adjust tho offaet so thot it matches tho Lower Board. If the offset 
cannot be odjusted low enough, set it as low aa it will go below 150 mv 
(otherwise it should bo replaced), write it into memory with the 
ARPEGGIATE button and reset the Lowor Board so that the offaet matches 
the Upper Board. Write the new offset into memory. After all of the 
offset calibrations have been completed, press dawn on the RATE knob. 



OSCILLATOR VOLTS PER OCTAVE ADJUSTMENTS 



To calibrate the volt* p-c octavo of oscillator 1 of each voico. 
preaa the OSC 2 ONLY button. The voice to bo calibrated is selected 
using the first 8 white keys on the keyboard (C0-C1). The gate LED will 
be lit on the voice that is currently selected. Select voice 1 by 
pressing CO on the keyboard, ir both test LEDs ore on, this oscillator 
is in calibration. If only one LED is on, adjust the volts per octave 
trimmer (T1D1) until both test LEDs ere on. IT both teat LEDs are off 
or seem to be flashing randomly, then this oscillator is not functioning 
properly and should be repaired or replaced. Select DO now to calibrate 
voice 2 and repeat the procedure stated above for voices 2 through 8 
using trimmers T201, T301, T401, etc. After calibrating all 0 voices, 
both teat LEDs should be on whenever pressing any of the first 8 white 
keys. To calibrate oscillator 2 of each voice, prens the BEND AMOUNT 
button. Follow the procedure for calibrating oecilator 1 using tho 
first 8 white keys to select which voico la being calibrated. Adjust 
oscillator 2’e volts per octavo trimmers (T103, T203, T303, etc.) until 

SLiafliS"? To CBlibrate th0 “nount Of riltor envolope 

modulation into ooclllator 2, preaa the OOWN TRANSPOSE button and noloct 

° fA f ot 8 keys. Adjust tho F-ENV t rimer Tor sach 

T202, otc *^ until both tost LEDa are on. Again, if both 
teat LEDs are ofr or rioahing randomly, oscillator 2 of the selected '• 
voice la not rationing correctly. NOTE: The volta per octave for Oac 
Z and the envelope offeets must be calibrated before this adjustment is 
node. Also, on software version A1 ond A2, the F-ENV calibration may 
not be able to be calibrated eo that both LEDa are always on. Thia ia 
due to the torapature instability and the nonlinearity of tho CEM3J60 VCA 

M iCe r^ 10 !n« If ^ iS ia ° probleo » lb con be rectified by 
impiimenting ECOs 405 and 406 and replacing tho eproos (U21-U24) with 

the meet recent version of software.’ This change requires many cute and 
Jumpers as well as component value changes ond should only be attempted 
if absolutely necessary. 
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LED TEST 

To toot all of the LEDs, press the MODE button. Thia teat will 
turn on all of the LEDs on the front panel and in the Bend Box except 
for the CASSETTE LED which must be turned on with the Cassette Enable 
switch. Any LEDa that do not light are not functioning properly. To 
leavo this mode, select another teat. 


SWITCH TEST 

Enter the switch tost mode by pressing the ARPECCIATE button. When 
in the switch teat mode, each switch cm the front panel will light Its 
respective LED when pressed. The AUTO owitch will light the detune LED. 
Thia toot, in conjunction with the LED test, con be uaed to determine 
whether a switch or a LED ia not functioning. To leave thia mode, 
select another teat. 















OSCILLATOR DRIFT TEST 


Thin teat is used to determine if any of the oeciliatora drift an 
unreasonable amount over a given time and temperature. To enter thia 
mode, press the UPPER button in the Bond Box. The UPPER LED will flash 
and the processor will wait 10 minutes to allow the internal temperature 
to stabilize, afterwhich it will autotune all of tho voices. The UPPER 
LED will continue to flash as the processor•waits another 10 minutes, 
and then eutotunea the oeciliatora again, comparing them to the last 
tuning. After the second tuning, the UPPER LED will etay on to indicate 
that the test la over, and if any of the oscillators have drifted more 
than + or - 10 cents (hundredths of a semitone), the processor will 
light a corresponding LED for the drifting oacillator(s). The bottom 
row of LEDs in the programmer section of the front panel except for the 
MANUAL LED will show which oscillator(s) driftod out of range. The 
SPLIT LED is for voico 1 oscillator 1, the DOUBLE LED is for voice 1 
oscillator 2, LOWER is for voice 2 osc 1, UPPER is voice 2 osc 2, CROUP 
A is voice 3 osc 1, GROUP B is voice 3 osc 2, GROUP C is voice A osc 1, 
GROUP D is voice 4 osc 2, and PROGRAM 1-8 are for voices 5-8. If any of 
these LEDs came on, the test should be performed again to verify that 
the lit oscillator is bad, since this test requires that the temperature 
remains stable to determine accuracy, and could fail an oscillator due 
to room temperature changes. If the oscillator fails the teat twice, it 
should be replaced and recalibrated, and the test should be performed 
ogain, to insure that the new oscillator is within stability range. 

i > 

This test is accomplished by tuning each oscillator at A-Sharp 3 
(466.16 Hz), waiting 10 minutes, tuning again at A-Sharp 3 and comparing 
the amount of correction neceesary to tune. If the difference between 
tho 2 tuningo is moro than plus or minus a half a cyclo, the oscillator 
ifc displayed. It Is important to note that this test can only check for 
long term drift, and not short tern stability since the tuning is done 
only twice within the. 10 ninuto interval. If it is desired to interrupt 
thii toot whilo it is in procoos, press any of the other toot switches 
to enter s new test. 
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REMAINING BEND SWITCHES 

The remaining Band Box switches (LOWER, UP TRANSPOSE) do not 
currently have any teat function and will be ignored when pressed. 
Thoee switches have been left for possible future toot procedures. 


All of the microprocessor assisted calibrations and 
tests have now been done. Return the synthesizer to 
ito normal operating mode by turning the TEST 1 switch 
inside the front panel to ita off position before 
performing the following callibrations. 


FILTER CALIBRATION 

There are three more calibrations necessary pcT voice before the 
voices are calibrated, and theoe are for the filter. This calibration 
procedure can be done by ear, or with a otrobe tuner. First, put the 
front panel into manual mode, and turn off ail of the switches except 
TRACK in the Filter section. Turn the RESONANCE, VOLUME ENVELOPE 
SUSTAIN, and PROGRAM VOL/EAL knobs all the way up, center the MASTER 
TUNE control, and turn everything else all the way down. Set the master 
voluree to a desired listening level. Go into page Z by pressing the 
CHORD/PAGE 2 button twice, and turn off oil of the voices except the ere 
to*be calibrated by using the program 1-8 buttons. Ploy a note on the 
keyboard and adjust the resonance trimmer (T104 for voice 1) up until 
sound can be heard. While playing alternate octaves on the keyboard, 
odjust the volta per octave trimmed (T106) until the intorval is one 
octavo. Verify this adjustment by playing notes 2 or 3 octaves opart 
and determining that the octaves are in tune. Next, adjust the 
reoonance trimmer (T104) down while holding down a koy until Just after 
tho filter stops oscillating. To adjust the filter initial frequency 
(T1Q5), Turn on oscillator 1 and adjust tho triwner for maximum volume. 
Thle sets the filter to tho same frequency aa the oscillator. Repeat 
thio procedure for all 8 voices by enabling tho voice to be calibrated 
and following the etepo ototed above. After all 6 voices have boon 
calibrated, turn all 8 voicea bock on and varlfy that all 8 voices oound 
tho esire. 


b** 



OUTPUT VCA VOLUME ADJUSTMENT 


The only two remaining adjuotmento are the final volume trimmors 
(T501) on noch Voice Boord), While listening in MONO, turn both 
trimmers to maximum volume (clockwise). Turn the MASTER VOLUME and the 
PROGRAM VOL/BAL knobs to maximum, and check for even voluno botwebn the 
two Voice Boards by ploying through the volcea and Boeing if four voices 
are louder thon the other four. If uneven, adjust the trimmer on the 
board that is louder to match the other. Whilo still In mono, turn the 
Master volume half way up. Check for about the same volume between 
Voice Boarcs. If the difference is very noticable, the output volume 
offsets may need to be calibrated. This procedure was mentioned under 
ADJUSTING ENVELOPE OFFSETS. If the softwore version is Al, A2, or A3, 
replace U503 on the louder board with a 3080 with lew offset and 
recalibrate T501. 


FRGGRUNNING 


FREERUNNING THE QB-0 PROCESSOR BOARD 

By removing the Jumper plug at location U25 on the 08-8 Procaaaor 
Board the 280 will be placed in a frecrun mode. To dp thia turn off AC 
power, remove the Jumper and reapply AC power. 


Theoryi 

In cases when the uP locks up, troubleshooting can be a nightmare. 
Because tho uP buo forma a complex feedback loop, foiluro here causes 
many components to behove abnormally or vice-versa. The answer ia to 
break the feedback path. By removing the Jtr>per plug, the data bus is 
isolated from the eyetem. The pull-down resistors couse the uP to see 
only NOP instructions (OOH for a Z80 CPU). Therefore on power up the 
first instruction fetch is s NCP. ' This instruction increments the 
program counter ond causes a fetch of the next instruction (another NCP 
in this case). This technique forces the processor to address the 
entire memory-address space despite failures in the bus, address decoder 
or ROM. 


Troubleshooting Technique: 

The test Bet-up used ie relative to the "Instruction Op-Code Fetch" 
cycle (refer to any 280 data book). With the uP froerunning attach the 
EXT. trigger of an oscilloscope to the RO* oignal (pin 21 on the Z80), 
trigger on the falling edge. 

An accnding binary count can now bo obaorved on address lines AOQ 
through A15. Addroae decoding esn be verified by checking all logicol 
outputs for any type of translation. 

If the uP ie not stepping through tho oddreao field (no movement on 
the address pins of the Z80) then a failure ie likoly in one of tho 
following: 

The 280. 

The eyetem clock. 

The BUSRQ* ie stuck low. 

Tho power supply. 

The RESET input ia stuck low. 
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CONNECTORS 


*x 

■*1 

,1 


CONNECTOR 0 
tonputor Interface 
(Roar Pnnol) 


CONNECTOR E 
Bend BoxConnector 
(On Processor Board) 


CONNECTOR G 

Pot Board Connector 

(on Processor Board) 


1 

- HRO* 


Cl 

«» 

♦15 

Cl 


AGND 

2 

- CROUND 


E2 

- 

-13 

G2 

• 

ANLGIN 

3 

- GROUND 


E3 

- 

♦15 

G3 

• 

AGND 

4 

- GROUND 


E4 

•a 

DGNO 

G4 

m 

-15 

5 

- GROUND 


E5 

«• 

♦5 

G5 


YOLP • 

6 

- GROUND 


E6 

- 

DGND 

G6 


♦13 

7 

- OSC MUX 


E7 

- 

AR1 

G7 


. SWENF* 

0 

- HD 4 


E8 

- 

4-5 

G8 

• 

P0T1* 

9 

- HD 5 


E9 

- 

ARO 

G9 


AR3* 

10 

- H) 6 


E10 

- 

AGND 

G10 


DGND 

11 

- HD 7 


Ell 

- 

P0T3* 

Gil 


♦5 

12 

- HA 0 


£12 

- 

AGND 

C12 


ARO 

13 

- HA 2 


E13 

- 

ANIGIN 

G13 


LCOO 

14 

- HA 4 


E14 

- 

AGND 

G14 

• 

AR1 

13 

- HA 6 


E15 

- 

BSWO* 

G15 

— 

LC02 

16 

- HA 15 


E16 

*■ 

VIB 

G16 


AR2 

17 

- HA 14 


E17 

- 

BLEDO* 

G17 

— 

LC01 

IB 

- HA 13 


E18 

- 

BlEDl* 

G18 

— 

POT 2* 

19 

- HA 12 


E19 

- 

BSW1* 

G19 


CEN* 

20 

- HMRQ* 


EZQ 

- 

D1A 

G20 


POTO* 

21 

- HWR* 


E21 

- 

D5A 

G21 


SXD7* 

22 

- HINT* 


£22 

- 

DQA 

G22 


SHOO* 

23 

- BUS AKA* 


E23 

- 

D3A 

G23 


LR07 

24 

- OUSRQ* 


E24 

- 

D4A 

G24 


SND1* 

25 

- HRV* 


E25 

- 

D2A 

G25 


LRQ6 

26 

- HD 3 


E26 

- 

BSWEN* 

G26 

m 

SND4* 

27 

- HO 2 





G27 

m 

LR05 

2B 

- W> 1 





G28 

« 

SV/D2* 

29 

- HD 0 

4 




G29 

m 

SWD6* 

30 

- HA 1 

• 




G30 

m 

SWD5* 

31 

- HA 3 





G31 

«• 

LR04 

32 

- HA 5 





G32 

m 

SWD3* 

33 

- HA 7 





G33 

m 

LR03 

34 

- HA 8 





G34 

m 

LR02 

33 

- HA 9 








36 

- HA 10 








37 

- HA 11 
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CONNECTOR H 1 
Voice Board Connector 
(on Proceaoor Board) 


Hi 

- 

NOISE 

H2 

- 

VCFP 

H3 

- 

AGNO 

HA 

— 

AGND 

H5 

- 

ANLGOUT 

H6 

- 

AGNO 

H7 

- 

AGND 

H8 

- 

AGNO 

H9 

- 

AGNO 

HIO 

• 

VOLPOT 

HI1 

— 

CAS5IN 

H12 

— 

OSCMUX 

H13 

— 

V0ICE3* 

H1A 

— 

CASSIN 

H15 

- 

VOICEA* 

H16 

— 

D3A 

H17 

- 

VOICE2* 

H18 

- 

D7A 

H19 

— 

V0ICE1* 

H20 

- 

02A 

H21 

- 

A3 

H22 

- 

D6A 

H23 

- 

A2 

H2A 

- 

D1A 

H25 

- 

A1 

H26 

- 

D5A 

H27 

- 

CLR* 

H28 

- 

DOA 

H29 

— 

AA ; 

H30 

- 

DAA 

H31 

- 

A5 

H32 

• 

DGNO 

H33 

- 

A6 

H3A 

- 

DGND 


POT BOARD INTERCONNECTIONS 
NOTE: 

Those connectore are not lobeled. The 
connectors are described fro* top to bottom 
»<ith the unit opened up. 


POT BOARO i 


PUT BOARO 

A1 

SW07* 

A1 

A2 

LEDR5 

A2 

A3 

SND5* 

A3 

AA 

SWENC* 

AA 

A5 

LEDR3 

A5 

A6 

SWD6* 

A6 

A7 

SXEN9* 

A7 

AB 

SWD3* 

A8 

B1 

L£DR1 

B1 

B2 

LEDCO 

B2 

B3 

LE0C7 

83 

BA 

SWD1* 

BA 

B5 

SV/DO* 

B5 

B6 

N.C. 

B6 

B7 

SWOA* 

B7 

08 

LEDR2 

B8 

Cl 

SXD2* 

Cl 

C2 

SrtENA* 

C2 

C3 

LEDC1 

C3 

CA 

LEDC3 

CA 

C5 

LEDRO 

C5 

C6 

LEDR4 

C6 

C7 

•♦•15 

C7 

C8 

♦5.6 

C8 

01 

AGND 

01 

02 

AGNO 

02 

D3 

MOO 1 

03 

DA 

MOO 2 

OA 

D5 

RATE 

05 

06 

PORT 

06 

D7* 

DETUNE 

07 

08 

TUNE 

08 

D9 

balance 

• 09 

DIG 

VOLPOT 

DIO 



4 r* 
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